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(54) METHOD AND DEVICE FOR PROCESSING IMAGE 
(57)Abstract: 

PURPOSE: To reduce the difference of the visibility of the 
colors of images handled by first and second devices by 
processing image data so as to make the colors coincident 
in visibility corresponding to respective visual environments 
for observing the images handled by the first or second 
device. 

CONSTITUTION: For instance, RGB data are supplied from 
a CRT monitor 7 for displaying soft copy images to a image 
processing part 1. In the image processing part 1, the image 
data from the CRT monitor 7 are subjected to image 
processing and supplied to a printer 10 for outputting hard 
copy images. In the image processing part 1, the RGB data 
are converted into XYZ data in a converter 2 and supplied to 
a visual environment conversion part 3. The XYZ data are 

converted into LMS data in the conversion part 3, subjected to image edition processing in an 
image edition part 4 and supplied to the visual environment conversion part 5. In the visual 
environment conversion part 5, the data from the edition part 4 are converted into the XYZ data 
and supplied to the converter 6. 
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♦NOTICES* 

Japan Patent Offioe is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image-processing approach characterized by to process said image data so that it may be the 
image-processing approach of processing the image data transmitted between the 1st equipment which 
carries out self-luminescence and outputs a soft copy image, and the 2nd equipment which deals with a soft 
copy image or a hard copy image and the vanity of the color may be made in agreement according to each 
visual environment which observes the image which said 1 st or 2nd equipment deals with. 
[Claim 2] In the image system which consists of the 1st and 2nd equipment which deals with an image It is 
the image processing system which processes the image data transmitted to said 2nd equipment from said 
1st equipment. It responds to the visual environment parameter showing the visual environment which 
observes the image which said 1st equipment deals with. The 1st conversion means which changes into the 
index data of the vanity corresponding to the vanity of the color under the visual environment the image data 
corresponding to the image which said 1st equipment deals with, So that it may respond to the visual 
environment parameter showing the visual environment which observes the image which said 2nd 
equipment deals with and the vanity of the color under the visual environment and the vanity of the color 
under the visual environment which observes the image which said 1st equipment deals with may be in 
agreement It is the image processing system which changes said index data, is equipped with the 2nd 
conversion means supplied to said 2nd equipment, and is characterized by at least one side of said 1st and 
2nd equipment being what carries out self-luminescence and outputs a soft copy image. 
[Claim 3] The image processing system according to claim 2 characterized by having further an observation 
means to observe said visual environment and to output said visual environment parameter to said 1st and 
2nd conversion means according to the observation. 

[Claim 4] The image processing system according to claim 2 characterized by having further a setting means 
to set up said visual environment parameter. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
{0001] 

[Industrial Application] When printing the image displayed on the CRT monitor by the printer, it is used for 

this invention, and it relates to a suitable image processing system. 

[0002] 

[Description of the Prior Art] incorporation of the former and an image or an output (for example, the case 
where it prints and outputs to paper etc. — others — ) the case where it displays — containing — a possible 
CRT monitor and a possible printer, and a scanner — The image which transmitted image data among 
devices, such as a video camera, and was captured with a certain device (input device), Or when outputting 
the image currently displayed with other devices (output device) (it prints on paper etc.) or displaying it, it is 
set. For example, it was defined as each by the input device or the output device, by it, processing was 
performed based on image data, such as RGB data and CMY (K) data. For this reason, the color gap had 
arisen by the image in an input device, and the image in an output device by the difference in the property 
(for example, property of the filter which a device contains, a phosphor (Phosphor), ink, etc., etc.) of a 
device. 

[0003] Then, the color space of the image data defined for every device is changed into middle color spaces 
(for example, XYZ (CIE/XYZ) which is the color space appointed in CIE (Commission Internationale de 
FEclariage), L*a*b* (CIE/L*a*b*), etc.), and as long as image data is the same in this middle color space, 
no matter it may output the image corresponding to that image data with what device, there is a method of 
making it that color become the same on colorimetry value level. 

[0004] In this case, if in charge of conversion of a color space, that to which correspondence relation with 
XYZ as data of the middle color space corresponding to RGB and it as image data for every device is called 
the profile described in the form of a translation table or transformation is used. 

[0005] This profile is created for every device by detecting the value of the image data obtained from that 
device, and matching image data and a colorimetry value, when the colorimetry of the image outputted from 
that device when various image data is given to a device is carried out or the image of various colorimetry 
values is given to a device. 

(0006] Thereby, according to the profile created for example, for device A, the RGB data defined as the 
device A are changed into the XYZ data according to the colorimetry value of the image corresponding to it. 
Therefore, with Device B, the image of the same color (colorimetry value) as the image in Device A is 
obtained by changing this XYZ data into the RGB data defined as that device B using the profile created for 
[ other ] device B. 

[0007] Moreover, according to the profile of Device B, the RGB data defined as the device B are changed 
into the XYZ data according to the colorimetry value of the image corresponding to it. Therefore, with 
Device A, the image of the same color (colorimetry value) as the image in Device B is obtained by changing 
this XYZ data into the RGB data defined as that device A using the profile for device A. 
[0008] Here, since it is not dependent on a device, the data (image data) changed into the middle color space 
by the profile are called a device-independent color (Device Independent Color) or device-independent data 
(Device Independent Data). In addition, hereafter, this data is abbreviated to DIC and described suitably. 
Moreover, the data (image data) defined for every device are called a device DIPEN dent color (Device 
Dependent Color) or device-independent data (Device Dependent Data). In addition, hereafter, this data is 
abbreviated to DDC and described suitably. 

[0009] Drawing 8 is the block diagram showing the configuration of an example of the conventional image 
processing system which exchanges image data using the above profiles, and drawing 9 shows the data flow 
in the image processing system of drawing 8 . 
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[00 10] In drawing 8 , if CRT monitor 46 and a printer 48 are made into an output device while using a 
scanner 47 as an input device, first, with a scanner 47, the image (incorporation image) drawn, for example 
on paper etc. will be captured, and the RGB data (for example, RGB data as DDC defined by the scanner 
47) corresponding to the image will be generated. This RGB data is supplied to a converter 43, is changed 
for example, into the XYZ data as DIC using the profile for scanner 47 which is created beforehand and 
memorized there, and is outputted to the mapping section 45. 

[001 1] The mapping section 45 is constituted as shown in drawing 10 . The XYZ data from a converter 43 
are changed into the data on the L*a*b* space which is for example, vision equal space (L*a*b* data) etc. 
by transducer 45a, and are outputted to mapping table 45d. In mapping table 45d, compression processing of 
a color reproduction field etc. is performed as opposed to the L*a*b* data from transducer 45a. 
[0012] Here, all the colors corresponding to the image data which a scanner 47 generates can necessarily 
reappear neither by CRT monitor 46 nor the printer 48. So, in mapping table 45d, compression processing of 
the color reproduction field which is the processing which maps the color which is not dealt with and made 
by CRT monitor 46 or the printer 48 among the colors [ handling / colors / the L*a*b* data 47 from 
transducer 45a, i.e., a scanner, ], respectively in the color [ handling / a color / CRT monitor 46 or printer 48 
most approximated to the color ] is performed. 

{0013] In addition, if the correspondence relation between the color reproduction possible field (color 
gamut) of the input device at the time of making CRT monitor 46, a scanner 47, and a printer 48 into an 
input device and an output device and the color reproduction field of an output device is memorized by 
mapping table 45d, for example, the L*a*b* data from transducer 45a are given to it as the address, it is 
made as [ output / to Transducers 45b or 45c / the L*a*b* data matched with it ]. 

[0014] In Transducers 45b or 45c, the L*a*b* data outputted from mapping table 45d are changed into XYZ 
data, and are outputted to converters 42 or 44, respectively. 

[0015] By the converter 42, using the profile for CRT monitor 46 which is created beforehand and 
memorized, the XYZ data as DIC data from the mapping section 45 (transducer 45b) are changed for 
example, into the RGB data as DDC, and are supplied to CRT monitor 46. In CRT monitor 46, the image 
corresponding to the RGB data from a converter 43 is displayed (a display image is outputted). 
[0016] On the other hand, by the converter 44, the XYZ data as DIC data from the mapping section 45 
(transducer 45c) are changed for example, into the CMYK data as DDC using the profile for printer 48 
which is created beforehand and memorized, and a printer 48 is supplied. By the printer 48, the image 
corresponding to the CMY (K) data from a converter 44 is printed and outputted to print paper (a print 
image is outputted). 

[0017] In addition, since CRT monitor 46 can be used as an input device like a scanner 47 only as an output 
device, in drawing 8 and drawing 9 , it has connected by the bidirectional arrow head between a display 
image, CRT monitor 46, a converter 42, and the mapping section 45. 

[0018] Since the display image or a print image comes to have the same colorimetry value as an 
incorporation image by [ incorporate and it is made to output an image by CRT monitor 46 or the printer 
48 ] having been incorporated with the scanner 47 as mentioned above, a color gap like before will be 
prevented. 
[0019] 

[Problem(s) to be Solved by the Invention] By the way, if the colorimetry conditions of profile creation time 
differ from the visual environment (the brightness and chromaticity of a surrounding light, background, etc.) 
which actually incorporates and observes an image, a print image, and a display image when using a profile, 
since the sensibility of an observer's vision will change, "the vanity of a color" (Color Appearance) which an 
observer actually senses differs. 

[0020] In such a case, an observer's (human being) vision adapts itselves to visual environment (ambient 
light etc.), and, thereby, other colors of white come to be usually visible to white at the color. That is, vision 
is made as [ hold / relatively / the vanity of the color under the colorimetry conditions of profile creation 
time ]. 

[0021] Therefore, like hard copy images, such as an incorporation image and a print image, even if visual 
environment changes, as for an image observable [ with the reflected light of an ambient light ], the vanity 
of a color does not differ greatly. 

[0022] However, as for an image observable like soft copy images, such as a display image which CRT 
monitor 46 which is a self-luminescence mold device outputs, when itself emits light (self- luminescence), 
the vanity of that color changes with differences in the chromaticity point of the white point (brightest point) 
of that device (CRT monitor 46 in this case). This is for human being's vision to adapt itself to both white 
points of an ambient light and a self-luminescence mold device. 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 6/1 6/2004 



Page 3 of 12 



[0023] Namely, the difference in the vanity of the color of a soft copy image and a hard copy image In 
proportion to the difference of the chromaticity point of the white point of CRT monitor 46, and the 
chromaticity point of an ambient light, it becomes remarkable. For example, under fluorescent lamps, such 
as color temperature 4000K CRT monitor 46 « as monitors (for example, 9000K etc.) with a high color 
temperature for example, when high definition graphic display was used, the difference in the vanity of 
the color of a soft copy image and a hard copy image had the technical problem which becomes still larger. 
{0024] Therefore, when the image processing system shown, for example in drawing 8 is applied to a DTP 
(Desk Top Publishing) system, it sets. Even if it takes a color scheme etc. into consideration and creates and 
edits an image (soft copy image), looking at CRT monitor 46, the image (hard copy image) obtained from a 
printer 48 As shown in drawing 1 1 , since the vanity of a color differed, there was no display image of CRT 
monitor 46 in reference for only checking the configuration and magnitude of an image and performing 
amendment (proofreading) of a color scheme or a color, if the display image of CRT monitor 46 was 
parenchyma. That is, when an anticipated-use person used it, even if it performed amendment 
(proofreading) of a color scheme or a color as another when the expert expert in the correspondence relation 
of the vanity of the color of a soft copy image and a hard copy image uses it, looking at the display image of 
CRT monitor 46, it was difficult to obtain the hard copy image for which it asks. 

[0025] This invention is made in view of such a situation, and enables it to reduce the difference in the 

vanity of the color of a soft copy image and a hard copy image. 

[0026] 

[Means for Solving the Problem] The 1st equipment which the image-processing approach of this invention 
carries out self-luminescence of the soft copy image, and is outputted (for example, CRT monitor 7 shown 
in drawing 2 ), It is the image-processing approach of processing the image data transmitted between the 
2nd equipment (for example, printer 10 shown in drawing 2 ) which deals with a hard copy image. 
According to each visual environment which observes the image which the 1st or 2nd equipment deals with, 
it is characterized by processing image data so that the vanity of the color may be made in agreement. 
[0027] In the image system by which the image processing system of this invention consists of the 1st and 
2nd equipment (for example, CRT monitor 7 and printer 10 which are shown in drawing 2 ) which deals 
with an image It is the image processing system which processes the image data transmitted to the 2nd 
equipment from the 1st equipment. It responds to the visual environment parameter showing the visual 
environment which observes the image which the 1st equipment deals with. The 1st conversion means 
which changes into the index data of the vanity corresponding to the vanity of the color under the visual 
environment the image data corresponding to the image which the 1st equipment deals with (for example, 
visual environment transducer 3 shown in drawing 2 ), So that it may respond to the visual environment 
parameter showing the visual environment which observes the image which the 2nd equipment deals with 
and the vanity of the color under the visual environment and the vanity of the color under the visual 
environment which observes the image which the 1st equipment deals with may be in agreement Index data 
are changed, and it has the 2nd conversion means (for example, visual environment transducer 5 shown in 
drawing 2 ) supplied to the 2nd equipment, and is characterized by being that to which at least one side of 
the 1st and 2nd equipment carries out self-luminescence, and outputs a soft copy image. 
[0028] This image processing system observes visual environment, and can be further equipped with an 
observation means (for example, sensors 8, 9, 1 1, and 12 shown in drawing 2 ) to output a visual 
environment parameter to the 1st and 2nd conversion means, according to that observation. 
[0029] Or this image processing system can be further equipped with a setting means (for example, 
parameter setup section 21 shown in drawing 6 ) to set up a visual environment parameter 
[0030] K 

[Function] In the image-processing approach of this invention, since image data is processed according to 
each visual environment which observes the image which the 1st or 2nd equipment deals with so that the 
vanity of the color may be made in agreement, the difference in the vanity of the color of the image which 
the 1st and 2nd equipment deals with can be reduced. 

[0031] In the image processing system of this invention at least one side of the 1st and 2nd equipment When 
it is what carries out self-luminescence and outputs a soft -copy image, it responds to the visual environment 
parameter showing the visual environment which observes the image which the 1st equipment deals with. 
The image data corresponding to the image which the 1 st equipment deals with is changed into the index 
data of the vanity corresponding to the vanity of the color under the visual environment. It responds to the 
visual environment parameter showing the visual environment which observes the image with which the 2nd 
equipment deals with the index data, it changes so that the vanity of the color under the visual environment 
and the vanity of the color under the visual environment which observes the image which the 1st equipment 
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deals with may be in agreement, and the 2nd equipment is supplied. Therefore, the difference in the vanity 

of the color of the image which the 1-st and 2nd equipment deals with can be reduced. 

[0032] 

[Example] Hereafter, although the example of this invention is explained, with reference to drawing 1 , the 
outline is explained as preparation of the preceding paragraph story. 

[0033] The monitor which carries out self-luminescence and outputs a soft copy image in this invention as 
shown, for example in drawing 1 (display) (for example, monitor which becomes by the graphic monitor 
which becomes by the CRT monitor, or LCD), Deal with a hard copy image (a hard copy image is outputted 
or captured). For example, an image processing is carried out so that the image data transmitted between a 
scanner or a printer may make the vanity of light which ambient lights, such as light which a fluorescent 
lamp emits, and a CRT monitor emit of the color of a soft copy image and a hard copy image correspond 
according to visual environment (taking visual environment into consideration). Moreover, after performing 
the image processing which changes into DIC (data independent of a device) DDC (data defined for every 
device) for every device as mentioned above when a color gap of colorimetry value level arises between a 
CRT monitor, and a scanner and a printer in this case, an image processing which makes the vanity of a 
color in agreement is performed to this DIC. 

[0034] Next, drawing 2 shows the configuration of the 1st example of the image processing system which 
applied this invention. In this image processing system, the printer 1 0 is used as CRT monitor 7 and an 
output device as an input device, self-luminescence is carried out first and for example, the RGB data as 
image data corresponding to that image are supplied to the image-processing section 1 in an image from 
CRT monitor 7 which displays a display (output), i.e., a soft copy image. And in the image-processing 
section 1, the image processing of the image data from CRT monitor 7 is carried out, and it is supplied to a 
print form in an image at the printer 10 which outputs an output, i.e., a hard copy image. By the printer 10, 
the image corresponding to the data from the image-processing section 1 is printed by the print form. 
[0035] The image-processing section 1 is constituted from the image editorial department 4 by converters 2 
and 6, the visual environment transducers 3 and 5, and the list. The profile for CRT monitor 7 created 
beforehand is memorized, the profile is referred to, for example, the RGB data from CRT monitor 7 are 
changed into the XYZ data as DIC, and a converter 2 is supplied to the visual environment transducer (input 
side) 3 there. 

[0036] It is made by the visual environment transducer 3 as [ supply / the output of the sensors 8 and 9 
besides the XYZ data from a converter 2 ]. Sensors 8 and 9 are made as [ output / the visual environment 
parameter (Viewing Condition Parameter) as a numeric value corresponding to the environment (visual 
environment of CRT monitor 7) where a user observes the soft copy image which CRT monitor 7 displays ]. 
Namely, a sensor 8 becomes for example, with a radiation color luminance meter etc., measures the 
chromaticity of the light around the environment where CRT monitor 7 is installed (for example, light of a 
fluorescent lamp etc.), and supplies it to the visual environment transducer 3 by making this into a visual 
environment parameter. Moreover, it becomes by an adhesion mold sensor etc., and a sensor 9 measures 
brightness with CRT monitor 7 which carries out self-luminescence, for example, the chromaticity of the 
white point, absolutely, and supplies it to the visual environment transducer 3 by making this into a visual 
environment parameter. 

[0037] In the visual environment transducer 3, it responds to a visual environment parameter from sensors 8 
and 9, and the XYZ data from a converter 2 are changed into the L*M*S* data (for details, it mentions later) 
which are index data of the vanity corresponding to the vanity of the color under the visual environment of 
CRT monitor 7. 

[0038] And this L*M*S* data is supplied to the image editorial department 4. As opposed to the L*M*S* 
data from the visual environment transducer 3, the image editorial department 4 performs image edit 
processing of color-gamut compression (Gamut Compression) processing, edit (Image Editing) processing 
of a color, etc., and supplies the visual environment transducer (output side) 5. 

[0039] It is made by the visual environment transducer 5 as [ supply / the output of the sensor 1 1 besides the 
L*M*S* data from the image editorial department 4 ]. The sensor 1 1 is made as [ output / the visual 
environment parameter as a numeric value corresponding to the environment (visual environment of a 
printer 10) where a user observes the hard copy image (image which a printer 10 prints in a print form) 
which a printer 10 outputs ]. Namely, a sensor 1 1 becomes for example, by an adhesion mold sensor etc., 
measures the print form with which a printer 10 prints an image, for example, the chromaticity of the white 
point, and supplies it to the visual environment transducer 5 by making this into a visual environment 
parameter. 

[0040] In the visual environment transducer 5, it responds to a visual environment parameter from a sensor 
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1 1, and the L*M*S* data supplied from the image editorial department 4 are processed so that the vanity of 
the color under the visual environment of a printer 10 and the vanity of the color under the visual 
environment of CRT monitor 7 may be in agreement. And the data obtained as a result are changed into the 
XYZ data as DIC data, and are supplied to a converter 6. 

[0041] The profile for printer 10 created beforehand is memorized, the profile is referred to, the XYZ data 
from the visual environment transducer 5 are changed for example, into the CMY (K) data as DDC of a 
printer 10, and a converter 6 is supplied to a printer 10 there. 

[0042] Thereby, from a printer 10, the hard copy image with which the vanity of the soft copy image 
displayed on CRT monitor 7 and a color hardly differs is outputted (printing). 

[0043] Next, the creation approach of the profile the object for CRT monitors 7 memorized by converters 2 
or 6, respectively or for printer 10 is explained. R, G, and B of the RGB data which CRT monitor 7 outputs 
in creation of the profile for CRT monitor 7, for example first — when each is the data dr, db, and dg which 
are 8 bits, the rgb data as data which normalized RGB data so to speak are first computed according to a 
formula (1). 
[0044] 
(Equation 1] 

^max 



|k ri gain[-^5")+ kr t offset| 

8= g£t r g * gain ("^") + kg - offsct j 



[0045] R, G, and B — it is each value. [ in / on a formula (1) and / here / in Rmax Gmax, and Bmax / the 
white point of CRT monitor 7 ] moreover, kr, gain, kg, gain, kb, and gain ~ R, G, and B — each gain ~ it is - 
- kr, offset, kg, offset, kb, and offset — R, G, and B — it is each offset, furthermore, gammar, gammag, and 
gammab — the property of CRT monitor 7 — corresponding — R, G, and B — it is a multiplier (gamma 
correction multiplier) for carrying out each gamma correction. Moreover, the numeric value 255 in a 
formula (1) is a value corresponding to the image data which CRT monitor 7 outputs, and when the image 
data which CRT monitor 7 outputs is what is n bits, it is set to 2n-l . 

[0046] Furthermore, XYZ data are computed by carrying out linear transformation of this rgb data according 
to a formula (2). 
[0047] 
[Equation 2] 





"r 




g 




b 



(2) 



{0048] Here, the matrix of the right-hand side of a formula (2) is computed using a least square method etc. 
[0049] And the profile for CRT monitor 7 is completed by describing the correspondence relation between 
the XYZ data in a formula (2), and dr, dg and db in a formula (1) in a table format. In addition, the profile 
for CRT monitor 7 created as mentioned above is made to memorize, and also you may make it make XYZ 
data compute serially in a converter 2 according to a formula (1) and (2) from the 8-bit data dr, dg, and db 
outputted from CRT monitor 7. 

[0050] Next, in the profile creation for printer 10, first, the value is changed into a printer 10, CMY (K) data 
are inputted into it, and the colorimetry of the hard copy image obtained as a result is carried out. And the 
profile for printer 10 is completed by describing correspondence relation with the CMY (K) data inputted as 
the colorimetry value in a table format. 

[0051] In addition, the field which the printer 10 of the color reproduction fields by XYZ data does not 
cover is matched with the color reproduction field which can express a printer 1 0. 

[0052] Next, the detail of the image processing in the visual environment transducer 3 is explained. In the 
visual environment transducer 3, the XYZ data from a converter 2 are first changed into the LMS data 
corresponding to the signal of human being's cone according to a formula (3) (changed into the data of LMS 
space). 
[0053] 
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Equation 3] 
L| [0.38971 
M = -0.22981 
S 0.0 



0.68898 -0.078681 
1.18340 0.04641 
0.0 1.0 



•(3) 



{0054] Here, the matrix of the right-hand side of a formula (3) is a well-known matrix searched for by the 
feeling experiment of **. In addition, the matrix changed into the data corresponding to the signal of human 
being's cone is not restricted to what is shown in a formula (3). A formula (3) is one example of the 
transformation which changes XYZ data with flat spectral distribution into the data corresponding to the 
signal of human being's cone. 

[0055] Each data of L, M, and S which were obtained from the formula (3) as mentioned above corresponds 

to the signal of short wavelength into the merit of the signals of human being's cone, respectively. 

(0056] By the way, human being's vision does not adapt itself imperfectly to the white point of CRT monitor 

7 which displays a soft copy image by emitting the light of D65, and the light of the chromaticity left 

greatly. Namely, if L, M, and S which changed R, G, and B in the white point of CRT monitor 7 in this case 

according to a formula (1) thru/or (3) are set to Ln (CRT), Mn (CRT), and Sn (CRT), respectively Human 

being's vision adapts itself to the false white point so to speak which has chromaticity L'n (CRT), M'n 

(CRT), and S'n (CRT) which are expressed by the formula (4). 

[0057] 

[Equation 4] 

L'n(CRT) = Ln(CRT) /Pl 
M^CRT) ~ M n<CRT) /Pm 

S f n(CRT) = S n (CRT) /Ps "'(4) 

[0058] Here, in a formula (4), pL, pM, and pS are chromatic adaptation correction factors (Chromatic 
Adaptation Factors), for example, are calculated by the degree type. 
[0059] 
[Equation 5] 

(I+Y^ + 1/Ie) 



PL 



Pm 



Ps 



(1-hY^ + l/niE) 
(l+Y^ + l/se) 



(5) 



However, IE, mE, and sE are a formula [several 6]. 
!e ~ 3 -L n(CRT)/(L n(CRT) + Hi(CRT) + S n (CRT)) 

m E= 3-M n(C RT)/(L n( CRT)+M n( CRT)+Sn(CRT)> 

S E = 3-S n (CRT)/(L n (CRT)+Mn(CRT)-|-Sn(CRT)) 



*(6) 



It is defined as alike and Yn (unit: cd/m2) is the absolute brightness of the actual white point of CRT 
monitor 7. 

[0060] Here, the example of the actual chromatic adaptation correction factors pL, pM, and pS of a monitor 

is shown in the following table. 

[0061] 



JTable 11 




CCT 


(Pl.Pm-Ps) 




=9000K 


<0.9493, 0.9740,1. 0678) 




=6500K 


(0.9849,0.9920,1.0222) 



However, in an upper table, CCT (Correlated Color Temperature) means the color temperature of the white 
point of a monitor. 
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[0062] Next, the soft copy image which CRT monitor 7 displays is observed in a place with the ambient 
light by which the fluorescent lamp etc. was turned on. In this case, human being's vision tends to adapt 
itself partially to the false white point of CRT monitor 7 mentioned above, and the white point of an ambient 
light, respectively. 

[0063] So, a degree type defines chromaticity L"n (SoftCopy), M' 'n (SoftCopy), S" n (SoftCopy) here. [ of 
the white point when the vision of human being in the case of observing the soft copy image displayed on 
CRT monitor 7 in a place with an ambient light adapts itself] 
[0064] 
[Equation 7] 

LVSoftCopy) = Radp ' L'n(CRT) + (1 — R adp) • L n ( Ambient) 
M^SoftCopy) = Radp * Mn(CRT) + (1 — R adp) * M n (Ambiem) 
Sn<SoftCopy) = Radp *S' n ( C RT) + 0 ~ Radfc) ' S n(Amnient) 

•"(7) 

However, in a formula (7), Ln (Ambient), Mn (Ambient), and Sn {Ambient) are the chromaticities in the 
white point of an ambient light. Moreover, Radp is the multiplier (henceforth an adaptation ratio multiplier) 
which expresses an adaptation ratio so to speak when human being's vision adapts itself to the false white 
point of CRT monitor 7, and the white point of an ambient light, respectively, and the predetermined value 
of the range of 0 thru/or 1 is set up beforehand. 

[0065] It chromaticity-Ln(s) (CRT), it mentioned above in the visual environment transducer 3 -- as a 
formula (4) (and formula (6)) or (5) -- the white point of CRT monitor 7 which boils, respectively and can 
be set is actual Mn (CRT) and Sn (CRT) ~ or absolutely, while being supplied from a sensor 9, brightness 
Yn Since the chromaticities Ln (Ambient), Mn (Ambient), and Sn (Ambient) of the white point of the 
ambient light in a formula (7) are supplied from a sensor 8, moreover, there Chromaticity L"n {SoftCopy), 
M' 'n (SoftCopy), S" n (SoftCopy) is called for. [ of the white point when the vision of human being in the 
case of observing the image displayed on CRT monitor 7 in a place with an ambient light according to a 
formula (4) thru/or (7) adapts itself] 

[0066] And the data (what changed into the signal (corresponding signal) of human being's cone R, G, and 
B which were supplied from CRT monitor 7) of L, M, and S which were computed according to the formula 
(3) Chromaticity L"n (SoftCopy) of the white point, M"n (SoftCopy), The division was done by S"n 
(SoftCopy), respectively and reflected the vanity of the color at the time of observing the soft copy image 
displayed on CRT monitor 7 by this. So to speak, index data L/L"n (SoftCopy), M/M' ! n (SoftCopy), S/S" n 
(SoftCopy) of vanity is obtained. 

[0067] Next, although the contrast of the image which human being's vision senses changes with the 
intensity levels of an ambient light, this is for human being's vision to adapt itself to the intensity level of an 
ambient light (light adaptation). Therefore, amendment of contrast is needed in order to make it make in 
agreement the vanity of the color of the soft copy image of CRT monitor 7, and the hard copy image of a 
printer 1 0. 

[0068] Drawing 3 shows the relation between intensity-level Y of an image in the case where an image is 
seen in a pitch-black place (dark surround), and the case (for example, when it is the room which the 
fluorescent lamp has turned on and a hard copy image is seen etc.) of seeing an image in a bright (for 
example, when you seeing a movie in a movie theater etc.) place {light surround), and lightness (brightness 
which human being's vision senses) L**. 

[0069] Seeing the image displayed on CRT monitor 7 in the place with an ambient light Since it is 
equivalent to relative so to speak seeing an image in a gloomy place (dim surround), lightness L** to 
intensity-level Y of the image in this case As shown in drawing 3 , it is possible that the mean value between 
the case where an image is seen in a pitch-black place (dark surround), and the case where an image is seen 
in a bright place (light surround) is taken. 

[0070] Here, for example, a degree type can express the relation between intensity-level Y of the image 
shown in drawing 3 , and lightness L**. 
[Equation 8] 
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for a "light surround"; 



-16 



L**=11.5-|lOO'p^ n ) + l.oj 
for a "dim surround**; 

L**=17.5-|l00-(^ n )-l-0.6| -16 
for a "dark surround"; 

r f*, \ i a33 

L**=25.4-|l00 •pyJ+O.ll -16 .«(» 



However, an image is an intensity level absolutely and the characteristic of Yn at the upper right of the 
braces of the right-hand side is a gamma correction multiplier to brightness, moreover, the gamma 
correction multiplier (0.33 and 0.50) which boils, respectively and can be set when seeing an image in the 
place (dark surround) where the gamma correction multiplier in the formula in the case of seeing an image 
in the gloomy place (dim surround) of the formulas (8) is pitch-black, or a bright place (light surround) ~ it 
has considered as the mean value (0.4) mostly. 

[0071] In drawing 2 , when seeing the soft copy image by CRT monitor 7, or when seeing the hard copy 
image by the printer 10 and seeing an image in a respectively gloomy place (dimsurround), and when seeing 
an image in a bright place (light surround), it corresponds, respectively. Therefore, when outputting the soft 
copy image in CRT monitor 7 as a hard copy image by the printer 10 for example, when it considers 
doubling the contrast of a soft copy image with the contrast of a hard copy image The gamma correction 
multiplier (0.40) of the brightness in the case of seeing an image in a gloomy place (dim surround) It is 
necessary to perform the gamma correction to the soft copy image of CRT monitor 7 with the value made 
into the thing to the gamma correction multiplier (0.50) of the brightness in the case of seeing an image in a 
bright place (light surround). 

[0072] That is, in order to double the contrast of the soft copy image in CRT monitor 7 with contrast with 
the hard copy image in a printer 10, it is necessary to perform the gamma correction to brightness which 
squares index data L/L"n (SoftCopy), M/M' f n (SoftCopy), S/S" n (SoftCopy) of the vanity mentioned above 
0.8 (= 0.40/0.50). 

[0073] Therefore, in the visual environment transducer 3, index data L/L"n (SoftCopy), M/M' 'n (SoftCopy), 
S/S" n (SoftCopy) of the vanity obtained as mentioned above is changed into index data L* of the vanity 
which considered contrast so to speak, M*, and S* according to a degree type, and this is supplied to the 
visual environment transducer 5 through the image editorial department 4. 
[0074] 
[Equation 9] 

L* = |uL' n<SoftC opy)J 



M*=|NMSln(SoftCopy)} * 

S*=|s/S ( A(SoftCopy)[° 8 -(9) 



[0075] That is, the image data supplied through the converter 2 will be changed into index data L* of vanity, 
M*, and S* from CRT monitor 7 based on the model which is defined by the formula (9) and which appears 
so to speak. 

[0076] Next, the detail of the image processing in the visual environment transducer 5 is explained. As 
mentioned above, the chromaticities Ln<PRN), Mn (PRN), and Sn (PRN) of the white point of a print form 
are supplied from a sensor 1 1 , and it considers as the chromaticities Ln (HardCopy), Mn (Hardcopy), and 
Sn (Hardcopy) of the white point when the vision of human being in case this observes the hard copy image 
(print image) printed by print paper by the printer 10 adapts itself at the visual environment transducer 5. 
[0077] The image data CMY corresponding to the hard copy image by the printer 10 (K) here Considering 
the case where changed by the profile for printer 10 memorized by the converter 6, and the XYZ data 
obtained as a result are changed into LMS data according to a formula (3) The data reflecting the vanity of 
the color at the time of observing the hard copy image by the printer 10 become L/Ln (HardCopy), M/Mn 
(HardCopy), and S/Sn (HardCopy). 

[0078] A degree type should just be materialized in order to make in agreement the vanity of the color of a 
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soft copy image and a hard copy image, since the image processing which is the visual environment 
transducer 3 and took it into consideration is made about contrast as mentioned above. 
0079] 

Equation 10] 

L/L^(SoftCopy)| = | UL n(Han)Copy)} 
|M/Mn(SoftCopy)| = |M/M n (HanJCopy)| 

{s/S^SoftCopy)! = js/Sn^aidCopy)! "'(10) 

[0080] Therefore, the LMS data corresponding to the hard copy image which was in agreement with the 
vanity of the color of a soft copy image will be obtained by changing the L*M*S* data inputted into the 
visual environment transducer 5 through the editorial department 4 from the visual environment transducer 3 
from a formula (9) and (10) according to a degree type. 
;0081] 

Equation 11] 
-=L* -Ln(HardCopy) 

M = M* * M n(HardCopy) 

S = S*-S n (HardCopy) -(H) 



[0082] In the visual environment transducer 5, LMS data are computed according to an upper type, further, 
linear transformation of this LMS data is carried out by the inverse matrix of the matrix of the right-hand 
side of a formula (3), and it is used as the XYZ data as DIC. 

[0083] Next, the detail of processing of the image editorial department 4 is explained. In the image editorial 
department 4, the L*M*S* data from the visual environment transducer 3 are a formula (several 12] first. 



X* 

Y* 



= 100 



1.91020 -1.11212 0.21990 
0.37095 0.62905 0.0 
0.0 0.0 1.0 



L* 
M* 
S* 



"<12) 



[Equation 13] 

L* = 116-(Y*/Y 0 ) 1/3 - 



16 



a* =500[{X*/X 0 ) ,/3 -(Y»/V 0 ) l/5 ] 
b* =200[(Y*/Y 0 ) W ~ (ZVZ q> 



Y*/Y 0 2 0.008856 

X*/X<)2> 0.008856 
Y*/Y 0 _ 0.008856 
Y*/Yo- 0.008856 
Z*/Z 0 2> 0,008856 



'(13) 



It is alike, and it follows and is changed into the data of the L*a*b* space which is vision equal space, 
however, X* [ in / on an upper type and / in X0, Y0, and Z0 / the white point ], Y*, and Z* — it is each value 
and is set to 100 in this case, respectively. 

[0084] Here, although the same notation has described L* in [ be / it / under / this / specification / setting ] 
vision equal space, and L* of the index data of the vanity outputted from the visual environment transducer 
3, these have an independent relation, respectively. 

(0085] The image editorial department 4 performs image edit processing which was mentioned above to the 
data of the L*a*b* space on the vision equal space obtained as mentioned above. And after termination of 
image edit processing, based on a formula (13) and (12), L*a*b* data are changed into the L*M*S* data 
which are data of the original space, and are outputted to the visual environment transducer 5 after that. 
[0086] Next, by the image-processing section 1 , as mentioned above, drawing 4 processes the image data 
corresponding to the soft copy image of CRT monitor 7, and when a hard copy image is made to output to a 
printer 1 0 based on the data obtained as a result, it indicates the experimental result which investigated 
relation with the adaptation proportionality coefficient Radp in a formula (7) to be whenever [ vanity's of 
color of soft copy image and hard copy image coincidence ]. In addition, this investigation experiment was 
conducted with the pair comparison method of having a test subject compare a soft copy image and the hard 
copy image which replaced the adaptation proportionality coefficient Radp with to 0, 20, 40, and 60 or 
80,100% one by one, carried out the image processing to it, and was obtained, respectively. 
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[0087] In drawing 4 , the amount of psychology (Psychphysical Scale) by which takes the adaptation 
proportionality coefficient Radp along an axis of abscissa, and whenever [ vanity's of color of soft copy 
image and hard copy image coincidence ] is shown on it at an axis of ordinate is taken. From drawing 4 , the 
adaptation proportionality coefficient Radp is understood that it is desirable to set it as the value of about 40 
thru/or about 60% of range. Moreover, among the adaptation proportionality coefficients Radp used for the 
experiment, when it considered as 60%, the best result was obtained. Therefore, when the image displayed 
on CRT monitor 7 is observed, it is expected that human being's vision adapts itself to the white point of 
CRT monitor 7 at about about 40% of a rate about about 60% at the white point of an ambient light. 
[0088] Next, drawing 5 shows the image data flow in the image processing system 1 of drawing 2 . The 
RGB data Dl corresponding to the soft copy image displayed on CRT monitor 7 are changed into the XYZ 
data D2 by the profile for CRT monitor 7 memorized by the converter 2. This XYZ data D2 is changed into 
the L*M*S* data D3 which are index data of vanity based on the output of sensors 8 and 9 in the visual 
environment parameter by the side of an input device, i.e., drawing 2 . 

[0089] And it is changed into the L*a*b* data D4 which are data of consciousness equal space, and image 
edit processing is performed, and, as a result, let the L*M*S* data D3 be the L*a*b* data D5. And this 
L*a*b* data D5 is changed into the L*M*S* data D6 which are data of L*M*S* space, and is changed into 
the XYZ data D7 based on the output of a sensor 1 1 in the visual environment parameter by the side of an 
output device, i.e., drawing 2 . this ~ XYZ — data — D — seven — a converter -- six — memorizing — having 
— **** — a printer — ten — ** — a profile — a printer — ten — giving a definition — having had — CMY — (— 
K --) — data — changing — having — a printer — ten — outputting — having . 

[0090] Next, drawing 6 shows the example of a configuration of the 2nd example of the image processing 
system which applied this invention. In addition, about the case in drawin g 2 , and the corresponding part, 
the same sign is attached among drawing. That is, a sensor 8 thru/or 1 1 are removed, and the parameter 
setup section 21 is newly formed, and also this image processing system is constituted like the image 
processing system of drawing 2 . 

[0091] In this image processing system, it is made by operating the parameter setup section 21 as [ set / as 
the visual environment transducers 3 and 5 / a visual environment parameter ]. Therefore, since it is not 
necessary to form the sensor which measures visual environment in this case, a system -can be constituted 
cheaply. 

[0092] Are because the parameter setup section 21 is operated, and also in addition, the selection branch for 
obtaining the chromaticity in the white point of CRT monitor 7 there (1) make it memorize like D90, and 
D65 and (2)(3) D50, or The selection branch for obtaining the chromaticity of an ambient light Moreover, 
for example, (1) fluorescent lamp, (2) incandescent lamps, (3) by making it make it memorize like D65 and 
(4) D50, and making a user choose the thing corresponding to the environment where the image processing 
system is set, from these selection branches The visual environment parameter corresponding to the 
selection branch can be set as the visual environment transducers 3 and 5. 

[0093] Next, drawing 7 shows the configuration of the 3rd example of the image processing system which 
applied this invention. In addition, about the case in drawing 2 , and the corresponding part, the same sign is 
attached among drawing. 

[0094] In drawing 7 , as an input device or an output device, the scanner 3 1 or CRT monitor 7 is used, 
respectively, and while the chromaticity in the white point of the print paper in which the hard copy image 
captured with a scanner 31 was printed is measured by the sensor 1 1 and this is supplied to the visual 
environment transducer 3, the output of sensors 8 and 9 is made as [ supply / the visual environment 
transducer 5 ]. Moreover, the profile for scanner 31 or the profile for CRT monitor 7 is memorized by 
converters 2 or 6, respectively. 

[0095] Therefore, in this case, by performing the operation which changed the formula (1 1) to a formula, 
such as being related with L*, M*, and S*, L*M*S* data will be called for and LMS data will be called for 
by the visual environment transducer 5 at the visual environment transducer 3 by performing the operation 
which changed the formula (9) to a formula, such as being related with L, M, and S. 

[0096] As mentioned above, since an image processing is performed so that the vanity of the color of a hard 
copy image and a soft copy image may be in agreement, the thing of hard copy used as a color proof so to 
speak becomes possible in this about CRT monitor 7 which displays a soft copy image when it applies to a 
DTP system etc., and the time and effort which outputs a proof repeatedly can be saved. 
[0097] Furthermore, since it was made to perform the image processing corresponding to visual 
environment based on the visual environment parameter, even if visual environment changes, the vanity of 
the almost same color is reproducible. 

[0098] Moreover, though the input device and the output device were installed in the location left distantly 
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physically It carves into the transmitting side which contains an input device for the image-processing 
section 1 from the editorial department 4, and the receiving side containing an output device (in addition, the 
editorial department 4). The vanity of the same color is reproducible by the transmitting side and the 
receiving side by transmitting the L*M*S* data which the good visual environment transducer 3 outputs 
through a transmission line, whichever it includes, and receiving this by the visual environment transducer 
5. That is, so to speak, exact transfer (KOMYUNYUKESHON of a color) of the information about a color is 
attained in this case. 

[0099] In addition, in this example, as a combination of an input device and an output device, although the 
combination of CRT monitor 7 and a printer 10 and the combination of a scanner 31 and CRT monitor 7 
were used, it is not restricted to this. That is, the combination of the input device with which at least one 
side, such as combination of a video camera and CRT monitor 7 and combination of two monitors which 
carry out self-luminescence and display a soft copy image, carries out self-luminescence, and outputs an 
image in addition to this (display), and an output device can be used. However, it can prevent that the vanity 
of the color of an image differs also as what deals with an image, without carrying out self- luminescence of 
both an input device and the output device. Furthermore, the number of the equipments made into an output 
device is not one, and they can be formed. [ two or more ] 

[0100] Moreover, although the sensor 1 1 which measures the chromaticity of the white point of a print form 
was formed, for example in the example of drawing 2 For example, replace with this and measure the 
chromaticity of the white point of the ambient light in the environment where the hard copy image printed 
by the print form is seen. For example, the sensor 12 (part shown by the dotted line among drawing) which 
becomes with a radiation color luminance meter etc. is formed. The output (chromaticity of the white point 
of the ambient light in the environment where a hard copy image is seen) of this sensor 12 It may be made to 
consider as the chromaticity (Ln (HardCopy), Mn (HardCopy), Sn (HardCopy)) of the white point when the 
vision of human being in the case of observing the hard copy image (print image) in a formula (11) adapts 
itself. 

[0101] Furthermore, it is also possible to determine the chromaticity (Ln (HardCopy), Mn (HardCopy), Sn 
(HardCopy)) of the white point when the vision of human being in the case of forming both sensors 1 1 and 
12 and observing the hard copy image (print image) in a formula (1 1) in consideration of both output adapts 
itself. 

[0102] Moreover, for example in the example of drawing 2 , although the adaptation proportionality 
coefficient Radp for which it asked from the experimental result was used, this adaptation proportionality 
coefficient Radp can be considered to be time amount taust which is observing the soft copy image, screen 
angle-of- visibility thetaview of CRT monitor 7, the absolute brightness Yn and CRT of the white point of 
CRT monitor 7 and the absolute brightness Yn of the white point of a print form, and the function of 
Ambient, as shown in a degree type. 
;0103] 

"Equation 14] 

^adp = f( ? st » 0 view> Y n ,CRT» Y n^Ambient ) 

[0104] Therefore, it is possible by determining the adaptation proportionality coefficient Radp in 
consideration of taust, thetaview, Yn, CRT and Yn, and Ambient to reduce further the difference in the 
vanity of the color of a hard copy image and a soft copy image. 

[0105] However, it is necessary to make it everything but the chromaticity in the white point make sensors 8 
and 1 1 (and 12) also measure brightness absolutely in drawing 2 and drawing 7 in this case. Moreover, it is 
necessary to make it set up a print form, the absolute brightness in the white point of an ambient light, etc. 
by the parameter setup section 21 in drawing 6 . or the selection branch for [ of a print form or an ambient 
light ] obtaining brightness absolutely — (1) — bright (2) — usually — (3) ~ it is made to memorize like being 
dark and it is necessary to make it make a user choose [ for example, ] 

[0106] Furthermore, for example, lightness L** in the case of seeing the image displayed on CRT monitor 7 
in the example of drawing 2 As it thinks that a mean value is mostly taken as the case where an image is 
seen in a pitch-black place (dark surround), and the case where an image is seen in a bright place (light 
surround) as drawing 3 explained and was shown in the formula (8) The gamma correction multiplier to the 
intensity level in the case of seeing the image displayed on CRT monitor 7 Although it was made to perform 
the gamma correction for being referred to as 0.4 (** (0.50+0.33)/2) of those gamma correction multipliers 
which is a mean value mostly, and making in agreement the contrast of a soft copy image and a hard copy 
image Namely, although the gamma coirection multiplier of the value which becomes 0.8 was used Gamma 
correction multiplier gammacont used for the gamma correction which makes this contrast in agreement, 
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and which is performed for accumulating As shown in a degree type, the absolute brightness Yn and CRT in 
the white point of CRT monitor 7, the absolute brightness Yn in the white point of print paper, Ambient, the 
black level Yb and CRT of CRT monitor 7 and black level Yb of print paper, and the function of Ambient 
can be considered. 
[0107] 

[Equation 15] 

Xcont = fCYn.CRTfYn^Ambient^Y^CRT^Yb.Ambient) 

[0108] Therefore, it is possible by determining gamma correction multiplier gammacont in consideration of 
Yn, CRT, Yn, Ambient, Yb, CRT and Yb, and Ambient to reduce further the difference in the vanity of the 
color of a hard copy image and a soft copy image. 

[0109] Moreover, although the image editorial department 4 was established in the image-processing section 
1, you may make it constitute the image-processing section 1 in this example, without forming the image 
editorial department 4. 
[0110] 

[Effect of the Invention] According to this invention, like the above, the difference in the vanity of the color 
of the image which the 1st and 2nd equipment deals with can be reduced. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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ABSTRACT 

PURPOSE: To reduce the difference of the visibility of the colors of images 
handled by first and second devices by processing image data so as to make 
the colors coincident in visibility corresponding *o respective visual 
environments for observing the images handled by the first or second 
device. 

CONSTITUTION: For instance, RGB data are supplied from a CRT monitor 7 for 
displaying soft copy images to a image processing part 1. In the image 
processing part 1. the image data from the -CRT monitor 7 are subjected to 
image processing and supplied to a printer 1 0 for outputting hard copy 
images. In the image processing part 1, the RGB data are converted into XYZ 
data in a converter 2 and supplied to a visual environment conversion part 
3 The XYZ data are converted into LMS data in the conversion part 3, 
subjected to image edition processing in an image edition part 4 and 
supplied to the visual environment conversion part 5. In the visual 
environment conversion part 5, the data from the edition part 4 are 
converted into the XYZ data and supplied to the converter 6. 
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{0 0 5 8] dd"?, £ (4) £4b*^T. Pl, Pm, p 
stis feJfi^ffliE^IS (Chromatic Adaptation Factor 
s) t-fclK 0!l^«Jfe^t:<t nS*)<Z)T-$) So = 



Pl : 



Pm= 



Ps 



(1+Yi^ + l/niE) 

(I+Y^ + Se) 
(I+Y^ + I/se) 



•fib, 1b, m E , s E tt> 



12 



"(4) 



* [0 0 5 9] 
[»5] 



•(5) 



* JK{*6] 



Ifi = 3 "L n(CRT)/ft' neCRT) + Mn(CRT) + SttfCRT)) 
m E = 3 •M^CRTj/iL n(CRT) +Mn(CRT) +S n(CRT)) 
S E = 3«S n (aiT)/( L n(CRT) + Mn{CRT) + Sn(Cirr)) 



•<6) 



/m 2 ) tt, CRTt^ 7ffl*Pg©efej&©*g*M&K 
[0 06 0] H^CD^^^WfeJUiSffljE^P* 



*l, Pm, p s ©0!l£\ T^fcznt". 
[0 0 6 1] 
C*l] 





CCT 


(Pl»Pm«Ps> 




=9000K 
=6500K 


(0.9493,0.9740.1.0678) 
(0.9849,0.9920,1.0222) 



fflU ±S£4^T\ CCT (Correlated Color Tempe 
rature) Bu ^<©a&j&©6ffijft**l*-f S• 
5T«Ji^c ABOtltt, ±?£LfcC , 

L'n(SoftCopy) = Radp ' L' n (CRT) + 0 ~ Rad^ "L n< Ambient) 
M^SoftCopy) = Radp ' Mii(CRT) + O ~~ R adp> * M n (Ambient) 
S n(SoftCopy) = R adp * Sn(CRT) + (1 ~ R adp> ' S n( Amniem) 



n (SoftCopy) , n (SoftCopy) > O 

[0 0 6 4] 
[»7] 



n (SoftCopy) 



•(7) 



{Sl/x 55 (7) kZ-jo^T^ L n (Ajnbient>, 
M n(Ambi»nt) > Sn(Ambi«nt) 

SfeS-C-feSo R.d»tt« AIH©*JIM^ CRT 

T. W6it#flMRfcv^) 0 73S 1 ©$bB<£>-5 *>© 
[0 0 6 5] «3WKSHftffl3t:tt. ±i£bfc«fc-5*:, a 



(4) (*j:wsc (6) ) nt& (5) **i-eftfc*t* 

n (CRT) , M 

n (CRT) j S n (CRT) 

4&&&;*;h,6fch&fc, (7) C*tt4jBH*©a 

n (Ambient) j M nCAmbient)) S ri (Ambient) 

#s -b>*8**><i«&aFn*©"c, ^ciT-tt, a (4) 

75S (7) tlfe^t, CR 



(8) 
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13 



14 



M' 



10 



r» (SoftCopy) 

n (SoftCopy) j S n (SoftCopy) 

[0 0 6 6] -?-UT, 5£ (3) cbfe^o-cacm^nfe 

L, M, SWT-*? (CRTt-i' 7*>£>{ai*S£ftfc 

r, g, b sAFtSostffccfm (t*tts-r *>«-«§-) 

r» (SoftCopy) j 
r» (SoftCopy) > S n (SoftCopy) 

Ja*.©»«5 ^ -*L/L , ' „< S of«op„, M/M* * 

n (SoftCopy) > S/S' * n (SoftCopy) 

fck AHcW, i/'<;i/fc:*J& <W« 

3K- m^Lty 1 ) i o©m— p3 1:— aa&fccD&© 

J: -3 

[0068] 03 Ji, XoBff&^il?. (dark surroun 

for a "light surround"; 

L*»=n.s-jioo-p£ n ) 

for a "dim surround"; 

L**=17J-|lOO-^ n ) +0. 

for a "dark surround"; 

ioo-[^ n J+o.i| 



-&&£) W4V*££o (light surround) 

[0 0 6 9] /Hffl^CD&S^CST-CRT^^* 

m^tZZ (dim surround) £ tffi^-T 

L**ii, 03^^-Ti-5{c: N RoBf&i:£3 (dark sur 
round) ■Z-m&ZW.&Wi'&ii. BHSWfcCii (light sur 
round) ■CH<fcftJ&*»^fc©mi©*Wtt*i:*i:#*. 

[0 0 7 0] CdT% H'3CwUfcBffe©li§El"<;i'Y 



,0j -16 

,0.40 
■.6[ -16 



0.33 



16 



'(8) 



flu Y„t±. m^mMmmv^x*^ tu ^so* 

St (8) CD<5%<Z^ *Dfv^fcC5 (dim su 

ttx KoBf*i:c:5 (dark surround) ifcttflllSV^ 
^5 (light surround) ^IBte&ji,S»^*ti*ftfc* 
(t*if>^«iE»R (0. 33.fc0. 5 0) ©K«*H 
ff (0. 4) i:Ut$>§ 0 
[0 0 7 1 ] H|2fc::fc^T\ CRT€^7CJ:SV7 

(dimsurround) T-HMfe*j!,S»&^ 8§4V*iiz:3 (1 40 
. ight surround) T*HH^£M£>^^£^ft^;ft^J&St~ 
£o ^T, CRT^ 7t:*{tSV7 b^t:- IHlfe 

#B§v^£;5 (dim surround) "T*®^ 
fea*»^C*tt6liK©if>v«iE«« (0. 40) 
^ ea5Vvtr?> <light surround) •zm&L&M>Z>1&'£ 



fc*tt*»jKCD3tf>^«3E«» (0. 5 0) fc*f 
CDtCb&tfT*. CRT^z* 7 0V7 b3K-H«CJJ 

[0 0 7 2]BP*>. CRT^7C*ltSV7>3t: 
b&MiLCDffiW^— * L/L* ' „(so f tcopy), M/ 

r\ (SoftCopy) SO. 8 

(=o. 40/0. 5 o) n&x.ttir 

[0 0 7 3] «-3T» 4S3SgSg&S5 3T-fc£> lILfci; 

ij n (SoftCopy) > S/ 

O n (SoftCopy) 

b£in*ufcJ&*.cDJi«5 s — M-, s-tc 

[0 0 7 4] 
[ft 9] 



(9) 



#§fl¥ 7 -2 2 2 1 9 6 



15 



16 



L* = |L/L'iKSoftCopy)| 
M*=jM/M7, ( srftCopy)J 
= |s/Sn{SoftCopy)| 



S* 



{0 0 7 5] IP*k CRT€=^ 7A 5 ?>^>^— * 2 £ 
^bTtti^tl&li&T 1 -*^ S (9) T'^«^tl 

L*, NT, S"-C^&;**i,S£ 

[0 0 7 6] &tC, OJiK^05E«&sai{feja31<D 

n (Hardcopy) , Sn (Hardcopy) 

[0 0 7 7] iitN 7V>^10KJ:5;N-^t- 20 
W&lCleifo-tzmi&T—PCMY (K) 3Wt- 



•(9) 



&U ^®me>nfeXYZr-^fe, 5£ (3) 

n (Hardcopy) > •M/M 

n (Hardcopy) , S/S n (Hardcopy) 

[0 0 7 8] 3>b77bCibm ±j£Lfc,fc-5 

[0 0 7 9] 
[»10] 



|lVL"n(SoftC«w)} = [ 1 ^ L n(HardCo P y)| 
|M/M n n (S<jftCopy)| = |M/Mn(HardCopy)| 
js/Sn(SoflCopy)| = js/S n (HardCopy)} 



(10) 



[0 0 8 0] <tot, 3 (9) 43«fctf (10) m 

L=L*-L n (HardCopy) 
M = M* • M n(HanJCopy) 
S =S* • S n(HardCopy) 



30 fctd&So 
[0 0 8 1] 



•(11) 



[0 0 8 2] ffi9RK£»8iS5-CHU ±SCUf;#t>tL ★ [0 0 8 3] B^Jfe^ 4 ©m®i¥$StCO\,>T 

D I C^LTCXYZ^— *40 {R12] 



"X* 




"1.91020 


-1.11212 


021990 : 


"L* 




Y* 


= 100- 


0.37095 


0.62905 


0.0 


M* 




Z* 


E 


0.0 


0.0 


1.0 


S* 


"'(12) 



Hftl 3] 



(10) 

17 

L* = 116-(Y*/Y 0 ) 1/3 -16 

a* =500[(X*/X 0 ) 1/3 -(Y*/Y 0 ) 1/3 ] 

b* =200[(Y*/Y 0 ) 1/5 -(Z*/Zci) i;3 l 

-*£g&£ftSo {SU ±StiJV , >T, Xo, Yo, Z 
ofcts afe^tJb'ttSX*. Y*, Z-^iX^flCftT-fe 
»), COS^ -^ai^tU 0 0 il&So 10 
{0 0 8 4] - 'T% #BJ|jie(tJC;fcOTfciU ftJ£S« 
ffl|IBK:**t 5L*^ 1g3gig£g|g|5 3 «fc>) tH?j£ft5 Ji, 
ZcDim^-? CD L*i: $Pl-©f3^T-f2i!E bT & 3 

[0 0 8 5] mvm&& 4 a, jsu:©.fc-5cb-a#*>*t 

IC87i, SC (1 3) (12) {CS^Vn^ L 

-^caanu -^©^ ^stg^gia5 5cm*T5. 20 

[0 0 8 6] B4tiU B&i&aigPlfc.fco-C, fit 

±CD<tatC, CRT^ 7C0V7>3K— B&CfcttS 

CQ-StS^ St (7) (c^SJW^Jt^iaR-dpi:© 
0, 20, 40, 60, 80, 1 0 0 °A£.mw&%.xm 

mtfc^T & e, -5 t — »jt«ffic i 9 ff s fco 

[0 0 8 7] H4C*V>ttt. 8t«lC, M^tt^iSR 

ili&©&© Jlx. ©— StiS £^f'hSfi (Psychp hys ic a 1 
Scale) Srii^TfeSo 04*>£, Mf&it^flttR 

.<•»& ms. 4 o 6 o %mm<o&m<Dm chstj-s 

d£##£bv^£:#t>>i>»£>o **Cfflv»fcJWS 
*i&B*£«*fbfearaCHu AW©«BtiU CRT* 40 

-*7©6fii&c«<£6 o%ss, jgB>t©a&j&cs 

(S 4 0 XSft W6f 5 i: *S * ft * « 

[0 0 8 8] S5I1 02 CDB(Kffl9S;B 1 C* 

ttiBflfc?*— *©SMl*j5<UT^*. CRT*=*7C 

ItiU 3>/S— *2fcf3tii;*ixTV>£>CRT ; e-* 7ffl 
07D77-f;H:J;-3t, XY Zr- *D 2\z%&$ix 
5. :©XYZr-^D2it Xtl^^-i 7>m<D&M%L 
n?*—*^ BP*>B 2fc:feV»Tt±"fe>-tf-8#««F9©lti 



4$M¥ 7 -2 2 2 1 9 6 
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Y*/Y 0 S 0.008856 

X*/Xo^ 0.008856 
Y*/Y 0 a 0.008856 
Y*/Yo£ 0.008856 
Z*/Z 0 Z 0.008856 

-(13) 

[t) 08 9]-eit, L*M*S*r-^D3lt 

D 5t^}l5. -eb-C^ C©L*a*b-^— >D 5<±, 

C*JV»Tii-fe>-y-l l©tb*C«r3V>T, XYZr-^ 
D7{C^tfe$ns. ^OXYZf- *D 7HU 3 >M— 

«fcoT^ 7i;>*10tJStShfCMY <K) 
KgUtStU rU>* 1 0(CtB7J$ft5. 
[0 0 9 0] B6tt> *ftH&8JBl&n*Xra 

*K B2££tfStl&£^^£04tf:-3Vi-rt£« 'H— 

•fe>1f- 87551 ltfRDHtaWu *Rje»2 1 

tfSTfe^aStt^ftTV^ffefciU B2©Bi&j!8 ! JilS'*^A 

[0O9 1] iCMffeffiSS'^Afcii^TBU' ^7.* 

2 l*»fFr*c£C£^T. 
3 * £ 5 CSli^7/ — * fettS"*-* t-iPT" § 5 

[0092] ^5 ^ -?m%& 2 i ft«M^-r s c 

k^i^fbx CRT€z^ 7CDefej^lCiSlti) 

fe«*»3fc«>©«R«fe ^Jx.« (1) D9 0, 
(2) D6 5, (3) D5 0*ffCDJ:-5t:83«3f*Tii 

« (1) «**Tn (-2) a«WT, (3)D65, (4) 

d 5 o^^:©i-5CfBfil^#t:43< *"5cu cme.® 
[0093] ftic, 07(i, ^s^^iifflbfciii^iaa 

tp, B2H*W5«^k»j6-j-*at«'K:oV'>TB:x 13— 

[0 0 9 4] B7^Ci^V^TB:^ XilrJU ^^fe(i(±S* 
r^7i:Ut, -en^n^^^^-3 ISfcttCRTt 



(11) 

19 

[0 0 9 5] flfi^Tx ^^^gC3T-tt> 
5$ (1 1) SL", M", S-CR-rs^sSCKL&Sf? 

5 S (9) L, M, SCH 10 
T3^5££fiLfc«gWfTt>ft5 LMSr 
£ i: s „ 

[0 0 9 6] fii±©iac, m— pne- m&k.v7 h 

f?-5©T% ^KDTPS'^A&ifCJSfflb 

7 4s ^— Knt— v>t>tf;&-7— 7i:b•r^|J 
ffl^i>c^:#pJi&i:fc!K {BIgfceaESiJ t» £UJ:*J-r5#- 

[0 0 9 7] ££>C % ^^^7^— *C*^Tx * 20 
[0 0 9 8] Hfe, A^^W^ttHTJ^'f 

mils mi37 s JU*.*:'esttftmmt.tziiB*)4Ht (^*\ 

[0 0 9 9] 5&4b\ #ftiE0!|{C:}3V->TfcjU X , 

h7"U>^ 1 0 fc©jfl*-&t>#-*\ *=*-^3 1fcCR 

£fEe>tis*>©T-te&v-». gp*K coffe, tsu^a-tr^;*- 

^/^iCRTtz^TtCS^bt^ SBMl 40 
^*if©s 'J>&< tfc— 2r#S33g7fcbTIIi^£fcB7J 

[0 100] ifc, 2 ©§U£0i.lT*fci\ 7'J>b 50 
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titz^— k 3 1:— busies Ji*g£:fcw- sjia^e© e£ 

tr-H^ (;/<;> mkio stairr?.©^©^©^ 
i*iH(6-j-*a fe^©es (L„ ( „„acopv), m 

r» (HordCopy) > Sn (HardCopy) 

[0 10 1] £e>C -b>-9-l 143 ±1*1 

it, is#©m^4#j^bt, sdi) c*tt*^— k 
K-wus^-s ee^ofes (l„ch->--co^>, m 

n (Hardcopy) > Sn (HordCopy) 

[0 10 2] 0!|jU£l8l2<Z>l9K0retiU H»*§S 

C<OJIO6:Jt0!flWK.dptt, *SC^tJ;5^ V7h 
3 k;— IH&£ggSbTl , 'i>BtP t I|T« N CRTtz^7ffl 

y„. crtn is.tvru > hfflffi©efej^©i^rffiKY„ 

[0 10 3] 
[^t 1 4 ] 

Radp = f( r st » ^viewiY|i,CRT»Y nT A m bient) 

[0 10 4] i^oTv r«, <9~i«w, Y„.cr T , Y 

®^i:©fe©^©Sv>S:$ 5 «fc -5 ic-f S ci 

[0 10 5] IU C©^&, ia2 43i^H7K:i5V>T 
its -b>-9"8, 1 1 ^iVl 2) a^tCi3Jt5 

So Sfcv EI6^c43v^-r:^i. ^^gu2 l 

jttt (1) W2>^. (2) (3) BflMfc£©,fc-5 

[0 10 6] «jt«H2(0Safi«TH:s CRT 

7tc«^^nfeli^ ; &BSJl'&©WSL*-ti, -Bl 
3T-i5£B^bfeJ:at:, K^Bg^i:3 5 (dark surroun 
d) T-Si^$:ji,'l>*§-&i:. B^SV^Cl^ (light surroun 
d) ■eiH<fcft»*»^k<ZX5K'|iMttSfc*i:#jU SC 

(8) C^Lfcio^ CRTt-i' 7tSf^nfei 



(12) 
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22 



(0. 5 0 + 0. 3 3) /2) i:U V7 h3-K— BHfc 
i: ;\— K 3 M — jffl^O a > h =7 7, Y £ — St £ 3 fc «>© 

«7.»ttt, *SCC^1-«t^(c; CRT^*7©e 

7 conl ~ f(Yn,CRTTY nT Ambient'Yb,CRT.Yb,Ambieiit) 



[0 10 7] 
[SSU 5 ] 



[0 10 8] fe-oT, Y„ . CRT) Yn, Aabl«nt) 

Y b . c «T, Y b .A= b i-„^§#iSb-r, tfv^lfjEfiMKr 
-r s «t a ^ -r s c h *s Ritgf fe 5 o 

[0109] #|!|M0!l(C:fe^TttU b^ssij 1 

t&w-rciij&afuigB 1 £#?j£-r s £ 5 c b-t 

[0 110] 

[SP©@#*SiW] 

[01] *&mv>wm*mm-?*WT:ibz>o 

[0 2 ] *ftwzmm Ltzm^m^^^m 1 hje 

im 3 ] m mt wm<Dtti&m&&7*-?mT-& 5 » 

[04] itftUH JS&ISR -pi: x V7ba K-BMfcfe -t 
[0 5] 0 2©ii&&3i^l£;fc{+3^— *©i5Eft£S& 

[0 6 ] &&w*Mm istzw&mm'yxT&cDm 2 uss 



10 [07] *ftw*mmi,tzmm! ! mi'7>7'&<Dm3mm 

Df^07:fc5o 

[0 9] 0 8©il&M^>;*^AC:fcf*£>5 i — *CD$ftft 

{010] 08CDH^jG!.S|->^7 l A{CiJJtSv^t;>^ 
SB 4 5 ©P*ffll?tl££^-r tf Z 0-t-fe So 

rain ^k<DmmsM^^^(Dwm^wm-t sia 

20 [tf?<z>KH] 

1 
2 
3 
4 
5 

6 
7 
8 



30 



3 Wt— ; & 

n w\*— * 
CRT*-* 
9 

1 0 7"iJ 

11,12 -fe >-y- 

2 1 Jl"5>*—t>mfc%!> 

3 1 



[01] 



[S3] 



CRT 



77 W - 



;F6> 



<fl> 



OO 





loo 




20 40 60 



(13) 
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[02] 



[®4] 



OCT 



■mm 



T 



RGB 



A 




to 

(a) p| 



10 
5 
0 



ii i 



* -5 
-10 









1 I 


i 


3 


3 


8 h 



Radp 



(b) ^ 



10 
5 
0 

-10 









tie 

o 


i 


TTT 



{05] 



C186] 



& 

E 

L 

7* 
1 




XYZ 



7* 

r 



^ Wb» | 



<5 



!L*M*S* 




D8l 



^ tCNfY(K) 



{07] 



45 < 



CRT 




{110] 



XYZ 



L*a*b* 



45d 



a 



[Ell] 



(14) 
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nasi 



CRT 



46 



47 



RGB! 



RGB! 



42 



43 
_1_ 



( 



XYZ 



XYZ 



45 



XYZ 



44 



•CMY(K) 



48 



W9] 



—47 



(RGB)-"Devicc Dependent Data 



Z3 i/;*— f 



~43 



(XYZ)— Device Independent Data 



7 

<XYZ);* 'Device 



(XYZ)— Device 



(RGB)- "Device 



—44 



42—1 



- 7 

cry> mm*) 



—48 



46— 



<RGB>- -Device 
Dependent 
^ Data 



CRT 
~ ^ 

mm®) 



(M)lnt.ci. 6 

H04N 5/91 



F I 



H0 4N 1/46 
5/91 



Z 
H 



